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^ (57) Abstract: An exposure apparatus, wherein an exposure of a substrate (P) is carried out by locally filling the image plane side of 
2 a projection optical system (PL) with a liquid (50) and projecting an image of a pattern onto the substrate (P) through me projection 
S optical system (PL) and the liquid (50), comprises a recovery unit (20) for recovering the liquid (50) flowed out of the substrate (P). 
With this apparatus, an accurate pattern transfer can be attained by suppressing environmental variations even when a liquid flows 
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out of a substrate during exposure by an immersion method. 
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^ M jgg 9/4 9 5 0 4 *4y»(iWI***t"C^ ********* * l " Clx *° 3(0 

aEajufc*i**M^fe<fcx at*p#*iMvci**w* 

&*,fce> Lx rap*^«ra*^-*ti«^*™*** w ®* tt± 

19 N p £ **«^ ? - jwaotttwa ft *r izw * £ i: * ** ft * 

CD TO** £ i: ft o 5WR P y 3W* E * U ft 1* Z K«fc * **Mfc«tB * 

au#ii»^T. cMPMcwjiiiiEWbT^xATfciawfiP^M-afco ut 
A»iiW*-c*ftt^^-5»J<DW«*«feD*o mics *mufe**#* 
<*«*> otrtcwttL*^, jt«fcft*ws^>^ftir««*^fc 
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(EX) 3b<am^F^i>o 
*%*%(Dm2(Dmmz.'$LX\Z, (SO) fc^LT3£«±l;: 
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(P) ±l3te^LTatttE*«3fei"*lt3te»«"Cfcorx 
y^->CD«4ltfita»t5a»3fe^(PL) 

»»P-(2 4)m«*a*(2 6, 2 8, 2 9, 3 0, 3 2, 3 3) .h 
tt*»P3^6«5l**ifc»fr*lH|iR"<-*EliR»« (2 0) £4HtxSB%M 
(EX) *W*ti5o 

rtZ-yo&*mmz&&-tz>®fcyt&3h (PL) 

MlBS^^^rsa^Xx-v (PST) 
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m^m^^tm^^t(Dmizmw^m^<o±^iomm-t^ztt, 
msmsztiitmi**:. £tta>Mimao£ffij: o«^tt«^&igjfc.-r*.^t 

*i*o 

*#g0B-e[is ^e>i3. ±sa»i —4©u-r*i^o)«8«i©«3tii« (ex) 
h 6 1±. isiJjxs«a)-*JtJK«i*^-rsspa;*raiaTfc5o 

0? (a) Rtf(b) feu EUR^M(Dffe(Dll«^*^-r^^^®f®Sl^fe 

So 

B10 (a)M(b) lis ®ijX^«<Dft!jcD^m^^^^M^^Bfr®|l|T: 
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1 mmmrn 

hv S^Pfc^^SS^X^-^P STtx TX^X^-^MSTI^^^tL 

titz^xt mcdjw - >(D&*m&*T-i; p s t ftr p 

t N S^PcDWiJl^ttlLfe^5 0^[Eli|X-ri)[H]i|X^fi2 Oh. ^giEX 

£:-Sfc«3riRlfc Z«i#|r)x Ztt^iRjUiMfc™^ ?^ £ M hS*£ P £<Dm 
Wtmiifa (££#1*0) ^X$4^[q]. Zte^fSj^^Yfll^l-SiS^fR] 
S^)^Y^|Slht§o X«k YMis KlfZlfo&ioQIofaZ^ti? 

ti. ex. ey. Rife zijfat-fZo r^Sj li^te^x 
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>W&»tB*4iS**M<a)»li (gttx hits i «) ai/Kr 'Fi**>7l/- 
■0% (;M248 nm) ^©lf^3fe (DUV*) *\ ArFi^>7b-+f3t 
9 3 nm) RlfF.U— V% (iftft 1 5 7 nm) m<DM^m^% (VU 
V*) fc*TJWfll*&*l*- *«t»lTl*A r Fi*S<7U-!f*tfll»riv 

So 

(Dfttt a x izM rt vt^xY ¥® rtT 2 ;*7c»» Rjfliav 

~>'KlbgCM S T D let 0IEib^tii»o ?7^7f-yS»81M S T Dltmm 
£|«C O N TI3.J; tyfflW^fo&o 77 £ Xf-vM S T ±.(D^7.<? MCD 2 

I*$|J$P£IS C 0 N T tm* * 4i* o' «»Mt C O N T I* U — «f=FS»HDtHWS» 

S T \Z £ tlT I * £> V X £ M (DtiiM.%:ti> £ 'ft "5 o 
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&i^^PL<Dft»j (StSPiiJ) l^lis Tt^fg^ (U>X) 6 0A<^MPK 

^UT^nZXf->5 1 Z7f-y'5 1 ^^tSXYXr-y5 

S TliU^^E-^^CDS^^^-vlglb^P S T Dl3«fc «3iEl!)^4x5o 
*-^-5>*fE»)£tMP ST D\*mm%kW.COHl[Z&K>%mZfcZ>o ZXf-y5 
1 feiEUrr^d^l-cfctK Z7f-v5 1 !3^^tlT^i>S*SP(DZ«&^|B]l' 

fes m&ft^mp LCD&mtmnmzwnteijfacDiiLWi) wmmztiZo -tut 

Z7f-v5 1 li. StSPCD^^-^X&eS.trfii^^MUTa^P 

t®l3^t)tji*x XY7t-v5 2l*StSPG)X^[pJ^tj f Y^^lp]l'33lt?> 
teS^tofefTOo Z^^-v^X Y^^-v<h^—f*^l3^I^Tcfct\3h 

StgX^-vPST (Z7T-y5 1 ) ±(3li. S»f-vP ST tt&lZ 

4 [S] 5 &g I £ I* U - V=F m\ 5 5 #|g I f t> tlT U 5 o ^tSX f-vPST 
±©atS P <D 2 ;^7U^[Sj©&gs & U — tfT)$ti- 5 5 (3efc *) y )7)V$ 

\z u— *f=Fmt 5 5 (Dmmsmiz&'D'^Tmfc^T-is'mmmm pstd ^iesj 

t5Zfcaffi7f-yP S Tl^^^nTt^i»StSP(Z){uS?*46^^^o 
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'^ Ma) ;^_>©«aHRP±cwuTi^nBi*x mupomm^^ 

3RPL©l«P«a)^ (U>X) 6 0©*™ (TIE) 7kOimOWffl 

otfBtb urfctK «#5 0i*u>xeoo*i3««-r*J:^i^**i.Ttv 

X 6 0 <D9tmM 7 fcH«*** P L (Dttff P K »tf Sttfi P J: 0 < . 

±j* L fc«t d Kfctt 5 0 li U >X 6 0 (D*C»»-r * «k o fc*** tlT H * fc 
tox **5 0(i^3^»PLa>«BB«t»WfWt»tfc*nri^«BEfc*:or 

(9**. h«L 1«) WrFx^b-^ 0**2 4 8 n 
* 5 0 , P ±©*# 5 0 SEWX*** 2 BURtttJ: UT<D*WR 
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6 LX&m 5 6 <Z)}$te 5 0 £[sWXl|- 3 o £H 5 6 iCjfcte 5 0 kffiltirm. M 
j»8lCONT.Iiai*«t«S8t1 SrffittU «teW3au t ttte>'XJU4*:^LT 

sia5 6i^Lriii(fti^ra^fct>m^«a)*f*:5 :o*«tte-r*fci:*.c Jftf*® 

iftglt 2 ftlElb U IsMX ^ XJU 5 ifctflEWX^ 6 LrffiiHifc 9 Fff^iCD 

m%tw.c o n t lis »#fittigtt 1 fcfw»« - hT^ia 5 6 5 JMftBsra 
rat*R p ±fr 6 o)#(aii$ia^ fc •? cd^ihi***^ rt^-c& s « 

0 A(DW.T(D9m(D&&mmzvXtM(D— g|J(Dyt*->f&*<J$S££*u 
**PLlZ**UTs T^Mtf-X^fS] (X(i+X^|p]) u:3Sj*v-cfM&*-3(z> 
|:^Lt, X Y7f-v5 2^^UT»t!RP^+XS-lSl (Xtt-X^fp]) lllit 

#JK&fTJb*i*o *Satm«rt?l*s St5P<C^«j^lR)(35ftoTS*5P©^ii)^riR] 

IH3lis jSU&^lRP L'ffl'l/">X6 0CDftfiBSP6 0 A^x 5 0 £ X$ft^fo] 
l3«^5«$&^X;i/4 (4A-4C) hx ^#5 0£@ifirr3|5]iJxy XJU5 
(5A. 5B) fc(Dto«Mftfc^*H^fc3o H3i;:fcUT\ U>X6 0<O$fe« 
6 0 AtDJ&ttl* Y <*#lRlK|Mll*J©&tt fc ^ Tfc 0 x P L © U > 

X 6 0 ©$t*ft«P 6 0 A ft Xtt^tttt «fc o + X^ftffi'JIC 3 0«/X)l, 
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4 A~4C#I3«£*U -X1jfamiZ.2'D<D®i&SZ)l5 A N 5 B#E«3*l.T 

£*U @UX./X;U5 A. 5 BttlsIilX«4ft^LTjftf*:|sliRSil2l^l*tt**ir^ 
-So Sfcs &&>'X;U4A~4C£:lH|ilXyX;U5 A. 5 B ^*$t«SP6 0 ACD* 
tolHttLTPfcl 8 0° IsIlfcLfc&SIZU X;U8 A~8C^. [s]iRy XJU 

9 A. 9 BhtfBBmSftTl^o XJU 4 A~4 C £\s\l&S X)l 9 A % 9 B 

tltY^^llZ^mzmj^ti. X;U8 A~8Ci:[l]ijX/X^5 As 5 B 

utvmi5faiz$imzmy}£*i, #y&/x;u8 A-8ci*et*&«i o*^ur» 

l^tS^tL. @i|XyX;U9 A. 9 BliEHRei 1 ^UT^dllJX 
Hl4l^-rctolC:s $fci»8B6 0 A&mA,^ YW5timi9A(D%:tl?tllZ&&S X 

)i \ 3. 1 4^^*!°]*^ x;n 5s 1 e^^itsct'fe-etSo 3©i^yx^ 

&;fo\ ±MU/cy X;KDJf^li#l3^^4xi> J fc(D-C«:<s 6 0 

A 2 M(D J Z)l,nm& 5 0 <Z>{£*£Xf£[Eli|X£fT-5 J; 5 Id ITt J; 

i\ c fcfcs "r x +x^rS]s x\z- fan cox fafr 5 

;^i3s S^Pro^J^aiLfe^^lHliJx-rsiHiilx^ga o©— gttfcj&ttino 

UT® 5 Lfe o !5liZ7f-v51 (S^X^- 

vPST) ©j^EITfe«3s EI6tt5faJ«;^Wf®Bl^ifcSo 

1115^0*121 6 KlfclN-Cs (H]i|X^*2 Olis ZXf-y5 1 ±{ZfcUT*;i,^g|i 

5 7iz&&£hfem&P(Dmm\zmw£tLT^zmi*wmtt2 1 &«x.th 
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So -#fc»yRSM*2 1 ttjff£«***-*»tttt**"c*^"^ z^-vs 1 -bid 

M«W2 1 ©J«W*SBI2 2C«M»**iTV*« 2 1 tt* 

gP5 9*nftW-6*b-Ct^o *iS2)^U- KSP5 9(Dai©^l*Z^T-^5 1 © 

tfitk&yt&ft P L © U >X 6 0 (DTl3fiLS-r 3 «t "5 fc*fr*?*» . JftKSfcS 6 * P L 
0)U>X6 0i:ifiPi:fiDMt»f*5 0feff#.Lttl«ii:^*S«fc^l^5 

**irt^*f*»*SP*t2 1 lis KI2EliR«1li:LT(Dj»^eiiR*«2-CiaJRL 
t«^U- 9 0)^«^aEaUfc*i*:5O*:*iR WOO -TSiStJ 

5 e CtLe,^ttl$IJ5 8(D^^^tilCl*s »«iP«:i!R««^i-*'fe«>G>iR*?L2 4 
We,*lTU5o ^IT, ifttf?L2 4<D**i**il** Z*t-V5 ItoUlzm 
fiR*nfeflfl»2 5C«M«UTlNSo *^5 7 (R»Ca») <D«^«f* 

5£l3l*1tl&CD^lsliJX?L4.6^iS!lt6»tiT^2.o 3tit>^®^?L4 61*. Jfti* 
q&Mi**2 1 lZ*ttLTl**2B&2 2U:J$ttUTl*l>o 2 1 

(JRAS2 3 ) I3*«LTU*SMI.2 2 fcl*SiJ<02Bft*«ltTx ifcteHWXTl 4 6 13 
«fi|-rS «fc -5 I- IT ^cfcl^o 
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saffciRiRSMt 2 1 Rxfm&mmi4 e<D%ti?tiiz&m£*n:u%7fo&2 2 

lis Z7f-v5 1 ftmzmi-btiTl\Z><g&2 6©— i»gIJf^tt**LTl>So 
«8S2 6 0)ffeiJSgPtt % Z7f-v5 1 ftaJKRtt&ftfcaM 2 7R 

Zf/Vl72 8^:^UTi!S?|^-Cfei.7K>^2 9l3^^tlTt^i. 0 %#?L2 4 

-^gP(3^#tlTt^o — A\ ^SS3 0©ffefi»SPttx Z7f-v5 1 ^gPlZlS 
l*&ftfcS&2*>$3 1]ktfJVl,73 2 4^UT?R5l»-CJfeS?K>r3 3 lift 
«**iTl^5, jfcftMSP** 2 1 ST/^EWRJL 4 6 £ P ©MWteSKHJ 

mzftLxisfemfrtiK mm<Dtm mm ti:ti^#?L2 4^e»i5]ijx^^?, 0 

la|iR?L4 6a£VfCBk»?L2 4^6lHliR**Lfc*# (*) 

tlx Jg1 2 7hlg2*>^ 3 1 (D**IZ-B$ftl;:*»£*i3«, 

mi^cfc vn&mt utcdx^>72 9 s 3 3^©^#<dssea*<r&j1i*4i. 

**>72 9, 3 3©iWJhn:W^§olK^2^>>'2 7, 3 1 
CD^*l?ttlC:li^m}jSSS2 7 A, 31 A^I^-e>ttTfc'9. 7k&-fe >t>-fc 
oT. 5ftf*:3W5t*a*.ofe6)»tbS!El»2 7 Ax 3 1 Act DJ#dl**i3«fc/5 IZfc 

fcfc\ Jft#:flRiRgP*t2 1 (>fgP2 3) I3SS«5UTU«36K2 2 2 7 N 

SctdlzLTfccfcUo cfefe N El 5 mfctvr* Z7f-v5 1 (D+xmm^izitY 
tt*lRjt5£*1-S^tttt5 4 XtfiSltSJu YfWgpi^letXlft^In]l'^-ri>^ 
fti5 4Y^6tiTt>5o U-if^th(iC:tl€>^I*^5 4X> 5 4YCIU 

;A:i3x ±& LfcB&Mt e x ^fflur^x^ mcd^* - >&stE p 
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?X^M^X^7t-vMS T Ida — K^ti&th&ld. &fcPWgMX J r 

^e2^inibu> sbb 5 e lift** 5 o(omm&&*mi£tz „ 

T N $iJffll$HlCONTI±x Lld«fcO^;*£M£^^EL^f?=tB£ 

4SP<DMjt'Jld)3£tiiL&Uo 
-T^s |H6ld7jVr«fc-5ld. m&P<D^v*;m&E*mit98MirZ > Zii\Z&vT 

mzyt^ p l t mm. p tamnmm&ftftgfa p * ^*«* e ttssid & s t 

L^i>Z:t*<T#2.*^ SB* 5 OOD-SWiSb^U- KSP5 9 ©JmHcSfcHrt- 
)iliiLfc)^5 0li»WW2 1 KM! ((sHx) £*i3 0 CI 
It, fc)W4S1lCONTId\ ±IB»#:tt^it1»O f »i*®iR»«2a)K«ilW*e 

#MfcP**2 1 ■Z?@JR£*ifci«f*5 0(i. ®?lif ^lT©/f>72 9 0)i»?ll3 
JSH©S^hh i fel3>>SSS2 2»tmSS2 6^LT^1 2 7ldiRU 

*t§ J: -5 Id LTitt) 6» ti?> o 

aWRP^ffiftb^'U- 9i:©IWBg^&5iftdlLfc»*5 Oli. fflRP 

Mid. S*SPh«fljb^U- S$P5 9hcDPiP B ^^L-rS^PcD«®{|iJldA»5ii 

5o %#?L2 4l*x MiiI!Ufcct-5ld, )^S§2 5. 0Rtf»2*>£ 3 1 
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tf7tf>r3 3©«ifcfT5;ri:l;:J:!K »«P * Z7.5 1 - v 5 1 ±l;Hft*«ft-*- 
3 * I3x 1&e?L 2 4 CSfcX 5 0 *i» 2 5 KUVtt 3 0 UTlg 

2*>*3 1 t*«)*^fc3&<T**o "T *«L2 4KaEXUfc*#5 0 
£01^*111 3 E^Stes 3EB2 5. tK30x ^2^>f 3 1 % /t;^3 

5 0 tfStt P0)»«K»ffi LT-fe s jW3W* P L P fca>M*+»l3M* 

5 0T-ifetIi:*^l5<i:olls 1WP«CONTIt. »StfdfiWS P ©n: 

iw»*«conti*x u— <f^tt-©at«p(ft«ftaitt*^*^«'^- 

«^gi st//*/cl^*lHl^^S2(D$iJ^^^T^r f fecJ;< s feSiWix.* 
K f2^>^ 2 7, 3 2s fe*tM±eK2 6x 3 OWUx-HHX (SEtti) bfc» 
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oTs ^EpXa (i3#i) Tr^1-^2^r&] (-XI&IrJ) lcS«P«:»tt*-frT 

<&*&«3;&tm^X,lU4 (4A-4C) ^UT^fi^tl*^^ 50 
P L P htD^l3#t^^ tii) EM^X^ (5 A. 
5B) x *lflilW6ft^LT»f*:5 0^*i*ElJR**2l3lH|lR*tlx b>X6 
0 hiS P t <DM4f fct«k a c - x*iRii:»# 5 0 o — ^EPXb 

-CTjk-tmmijfa ( + x*iqi) i£SSP£f£»£^^Sfi^£^^i-l^ & 

(gtf 1 0. fltt^ X;U8 A~8C. [giRtM 1 s RtfEUX ^ XJU 9 A s 9 B&ffi 

ti2»o -Tfc*>*>x at«P3V+X*l^ll^ttf 0&tf«*&/X 
JU8 (8A-8C) t^lT^ttl&Sf 1 ^e»^5 0 L 

tRPh©nBi3ttte**ishh«fei3. nwx^xjug oa v 9b) . Rxf®w\ 

>Hfcf «kai3+X*fpIl3}$#:5 0A»5o 3CDcfcai-> *J»P«*CONT.|4x 

»#«♦&$!* 1 ;at/»#@ifc£*2 4fl!it-c > S« p (Di&®)l5mz.te a r>$<* 5 

5^ 5 o itmm. po-x ufa^(D®mzft^ x&m 5 6 tsi <fc a u: 

LT»?)©^. »#«»«** 1 <Dtt»:r*jU*-#'h* 5 0*ffiM 

ti^^iiliJ;^ +X^(fi]x xi±-XS-|qifflh^6©*lRltaMfiP 
^A, :tN U >X 6 0 OD^S 7tS«Pi: <7>H 5 0 TJdfe^" 3 h 
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#:5 0liiWt*3lx-riilslJRW2 0-Cls|ilX**bSo LfctfoT. SSPCDfe^tL 

fcs flMWUMfctt* 1 KW*^UT*5ll«fcUTa>?K>r2 9*W»Lfci 
fcClcfctK 2 1 |«iR*'*ifc**5 0(*»l*at«^-yPST^ 

C»MT#*fcttl^ aBR^-S/PST0)*#5 0CJ:*««»*»** 
It^fSc Sfc, S«OS^I^>r2 9^±*tT, MS P 
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